INTRODUCTION
groups remains questionable. [4] [5] [6] [7] Results of previous studies done in Nepalese population show that both these methods have questionable accuracy when applied to Nepalese population groups. 8, 9 The aims and objectives of this study were to test the reliability of Moyer's and Tanaka Johnston mixed dentition analysis in Nepalese population, to construct prediction tables for Nepalese population if these methods were found not reliable.
MATERIALS AND METHODS
Study models of 77 subjects ( 31 males ,46 females) were retrieved from department archives. Inclusion criteria for this study were: subjects with Nepalese ancestry, presence of teeth at least up to permanent second molar. Subjects with large inter-proximal restorations, clinically apparent abnormal mesiodistal size, previous history of orthodontic treatment were excluded. The mesio-distal width of mandibular incisors and canines and premolars in all quadrants were measured with electronic digital caliper (range: 0-150mm,accuracy:±0.02 mm ). The measurements were made perpendicular to the long axis of tooth by entering the caliper beak form interproximal area or occlusal side. All measurements were made by single investigator (RKM). Teeth were measured to nearest 0.1mm. The sum of four mandibular incisors was used to predict the mesio-distal size of canines and premolars. Measurements were repeated in 20 cases after one week interval to check reliability of measurement. Sum of mesio-distal size of canines and premolars predicted by Moyer's and TanakaJhonston method were compared with actual mesio -distal size of canines and premolars measured from dental cast.
RESULTS
Mean age for males was 21.1± 3.7 and for females it was 21.3± 5.7 years. Kolmogrov -smirnov test showed that data distribution was normal. Intra class correlation coefficient was higher than 0.9 indicating high intra-observer reliability of measurements. Independent t-test showed that there was no significant difference between sum of mesio-distal tooth size of males and females (Table  1) . Paired t-test showed no significant difference between sum of mesio-distal width of canines and premolars in right and left side of arches (Table 2) , hence for further analysis mean of left and right sides was used. Paired t-test was used to test the difference between predicted mesio-distal size values and measured mesio-distal size values. Moyer's analysis at 75% overestimated the mesiodistal size in maxillary and mandibular arches for both males and females. The difference was statistically significant. In males, Moyer's analysis at 50% overestimated the mesio-distal size but the difference was not statistically significant. In females, Moyer's analysis at 50% underestimated the mesio-distal size and the difference was statistically significant. Tanaka-Jhonston analysis also overestimated mesio-distal size in maxillary and mandibular arches for both males and females. These differences were also statistically significant. (Table 3) A prediction equation based on sum of mandibular incisors and actual mesio-distal width of canines and premolars was developed. The characteristics of obtained regression equation is depicted in Table  4 . Pearson correlation coefficient (r) for maxillary arch was 0.75 and for mandibular arch was 0.76.Standard error of mean ranged from 0.87 to 1.0. The developed prediction equations for males and females are depicted in Table 5 . Using these prediction equation, mesio-distal size prediction table was developed for Nepalese males & females (Table 6 ).
DISCUSSION
High correlation has been reported between size mandibular permanent incisor and sum of size of canines and premolar. 2 Hence this method is frequently used to predict the size of unerupted canines and premolars in space management procedures. Regression methods developed by Moyer's and Tanaka-Jhonston are most commonly used methods because it requires no special equipment or radiographs , are easy to carry out and has low systematic errors. 2 The aim of our study was to check the reliability of Moyer's and Tanaka -Jhonston methods when applied to Nepalese population. As previously reported by Gyawali et al 8 , for power=0.8 and significance level 0.05, sample size of ≈ 90 is required .In our study, we measured the mesio-distal tooth size of seventy seven subjects and difference between predicted and actual mesiodistal tooth size was analyzed. In our study crowding was not used as exclusion criteria. The relationship between crowding and mesio-distal tooth size is not clear. Some studies report that crowded dentition have larger mesio-distal tooth size 10, 11 while other studies have reported no
Original Research Article two non-radiographic techniques of mixed dentition space analysis JCMS Nepal. 2017;13(4):410-5. ∑CPM ; Combined width of canine and premolars 12 Since our study sample was based on records of subjects reporting to OPD for orthodontic correction, crowding as exclusion criteria would have resulted in very small sample size. No significant difference was found between combined mesio-distal tooth size of males and females which is in contrast to previous studies done in Nepalese samples. This may be due to variation in sample selection. On examination of mesio-distal tooth size difference between left and right side, no significant difference was found. The genetic fields within which permanent mesio-distal size is controlled extend to involve a number of teeth; therefore, people with large teeth in one part of the mouth tend to have large teeth elsewhere. 2 Various previous studies have shown high correlation between mesio-distal size in left and right side of same arch. 13, 14 Moyer's prediction at 75% overestimated the mesio -distal size in maxillary arches of both males and female subjects. Previous studies done in Nepalese population present similar findings. 8, 9 In study done ∑CPM; combined mesio-distal width of canines and premolars, M; males; F; females 8 Moyer's prediction at 75% overestimated the mesio-distal size in maxilla and mandible in males; and mandible in females. Jaiswal et 9 al didn't compare actual value with Moyer's prediction at 75% because they found that Moyer's prediction at 50% itself overestimated the mesio-distal size in Nepalese subjects. Moyer's analysis at 50% overestimated mesio-distal size in males but the difference was not significant statistically however in females statistically significant underestimation of mesio-distal size was seen when Moyer's prediction at 50% was used. Gyawai et al 8 have reported that Moyer's 50% underestimated the tooth size in both males and females while Jaiswal et al 9 have reported the opposite. This may be due to difference in sample selection method. Gyawali et al 8 have used only Bahun and Kshetri caste group samples where as in present study and study by Jaiswal et al 9 have not used caste as exclusion criteria. Tanaka-Johnston analysis overestimate the mesio-distal size in both maxilla and mandible for males and females. This difference was statistically significant and similar to that reported by Gyawali et al, 8 Jaiswal et al. 9 Based on the sum of size of mandibular incisors and sum of canines and premolars, a regression equation was developed. The predictive accuracy of regression equation is indicated by coefficient of determination (r 2 ) values. 9 In our study r 2 values ranged from 0.57 to 0.62 indicating high accuracy of prediction equation. r 2 values were higher for males as compared to females. The error involved in the use of prediction equations is indicated by the SEE the lower the SEE, the better the prediction equation. In our study the SEE values ranged from 0.8 to 1.0. These values are similar to other studies conducted in Nepalese population (Table 7) CONCLUSION  Neither Moyer's probability chart nor Tanaka and Jhonston method accurately predicted the mesio-distal size of canines and premolars in Nepalese population.

Regression equations developed by this method are accurate and can be used for mesio-distal size prediction in Nepalese population.
Further studies with larger sample size are required to develop more precise regression equation.
